Novel quinazoline derivatives exhibit antitumor activity by inhibiting JAK2/STAT3.
Quinazoline core-containing compounds such as gefitinib and erlotinib constitute an important group of antitumor drugs that act as receptor tyrosine kinase inhibitors against epidermal growth factor receptor (EGFR) kinase activity. We investigated a group of recently prepared 2-alkyl-substituted quinazolines (2-ASQs) for their antitumor activity against non-small cell lung carcinoma (NSCLC) cells. The compounds showed antitumor activity against A549, H1299, and H460 cells by induction of apoptosis. The IC50 values for (E)-2-propyl-4-styrylquinazoline (compound #4) and (E)-2‑cyclopropyl-4-styrylquinazoline (compound #7) against these cell lines were 2-5 times lower than that of gefitinib. Unlike gefitinib that blocks EGFR phosphorylation, these compounds showed no activity against EGFR activation. Instead, the compounds suppressed both constitutive and IL-6-induced activation of JAK2/STAT3 phosphorylation and downstream gene expression. Transient expression of a constitutively active mutant of STAT3 reversed the pro-apoptotic effect of compound #7. Using a nude mouse model bearing A549 xenografts, we showed that administration of #7 at 15 and 30 mg/kg suppressed tumor growth. The present study therefore demonstrated that 2-alkyl substituted quinazolines target the JAK2/STAT3 pathway for their antitumor activity.